gate the development of the heart during embryonic and postembryonic stages. This allowed us to identify different classes of phenotypes. These classes include defects in cell differentiation, morphological changes and physiological phenotypes. In the open circulatory system of insects, the heart is the main motor of hemolymph flow. In many insects, however, the hemolymph supply of narrow body appendages is maintained by additional autonomous circulatory organs. For example, in Drosophila, hemolymph exchange in the wings is accomplished by two muscular pumps located bilaterally in the scutellum. In previous studies, we have shown that these so-called wing hearts consist of parallel syncytial muscle cells and a thin layer of non-muscular cells. Both tissues arise from eight embryonic progenitor cells which originate from the cardiac mesoderm and are characterized by the expression of the cardiogenic bHLH transcription factor Hand throughout their entire development. Here we show that while the loss of hand expression has no effect on the specification of the wing heart progenitors during embryogenesis, hand is required for proper wing heart formation during metamorphosis. Interestingly, the loss of Hand function affects the ability to establish attachment sites at their proper location in both tissues.
known about the fate of other neuronal populations that originate from r4. To this purpose we generated a long-term fate map of all r4-derivatives by mating a transgenic line containing the Crerecombinase gene under the control of an r4-specific enhancer to a conditional reporter line that expresses YFP upon Cre-mediated recombination. Unexpectedly, we found that r4 contributes to the trigeminal, the vestibular, the reticular and almost all sensory and motor nuclei of the auditory circuitry. By crossing the r4-Cre/YFP line to floxed or null Hoxb1 homozygous mice we found that r4-derived sensory nuclei and their projections are altered. Interestingly, the circuitry that enhances the response of the cochlea is impaired, and the transmission of low-level auditory stimuli is strongly affected resulting in progressive hearing loss in Hoxb1 adult mutant mice. This is due to a failed development of inner ear motor neurons and misspecification of the ventral cochlear nucleus. Furthermore, serotonergic neurons are abnormally generated and r4-specific sensory neurons assume the fate of sensory neurons of adjacent rhombomeres. Our study has unraveled a novel and unexpected role of Hoxb1 and r4 in the correct development of the auditory circuitry and has contrib- In the open circulatory system of insects, the heart is the main motor of hemolymph flow. In many insects, however, the hemolymph supply of narrow body appendages is maintained by additional autonomous circulatory organs. For example, in Drosophila, hemolymph exchange in the wings is accomplished by two muscular pumps located bilaterally in the scutellum. In previous studies, we have shown that these so-called wing hearts consist of parallel syncytial muscle cells and a thin layer of non-muscular cells. Both tissues arise from eight embryonic progenitor cells which originate from the cardiac mesoderm and are characterized by the expression of the cardiogenic bHLH transcription factor Hand throughout their entire development. Here we show that while the loss of hand expression has no effect on the specification of the wing heart progenitors during embryogenesis, hand is required for proper wing heart formation during metamorphosis. Interestingly, the loss of Hand function affects the ability to establish attachment sites at their proper location in both tissues.
In case of the parallel muscle cells, this disrupts the regular pattern of epidermal attachment sites to the point of ectopic attachment sites. The ability to perform muscle contractions, however,
is not affected and wing heart beating can be observed in the mutants. In the non-muscular cell layer, defects in attachment result in gaps within the layer and between the layer and the epidermis. Since the intactness of the layer is essential for wing S173 heart functionality, hand plays a crucial role in establishing wing heart integrity. 
